Recommendations for the prevention of childhood obesity encourage providers to counsel parents and their children on healthy diet and activity behaviors. This study evaluated the feasibility of a theory-based, tailored communication intervention for obesity prevention (Team Up for Health) delivered during a well-child visit. A twoarmed randomized controlled trial was used. Parents of children aged 4-10 years were recruited from a list of patients due for a wellchild visit at a pediatric primary care clinic. Parents were randomized to either the 'immediate' condition (parent and pediatrician received the tailored report at the well-child visit) or the 'delayed' condition (parent received the report at the end of the study). Self-report measures assessed physical activity, fruits, vegetables, television time, sugary drinks, and 100% fruit juice. Parents completed assessments at baseline, <48 h and 4-week follow-up. Providers were interviewed at the end of the study. Independent t-tests were used to examine between group differences. Seven areas of feasibility were evaluated: Recruitment, randomization, measurement, retention, acceptability, implementation and demand. Results showed high rates of measurement (85%) and acceptability (89%) and implementation (80%) of the intervention. In conclusion, Team Up for Health was feasible; however, a larger study is needed to evaluate its efficacy.
Introduction
Pediatric primary care is an important setting to influence the prevention of childhood obesity [1] [2] [3] . The well-child visit, a routine health maintenance exam, is a prime opportunity for pediatric providers to address obesity prevention topics. While the current standard of care is to assess weight, height and diet at well-child visits, the Expert Committee's recommendations for the prevention of childhood obesity also encourage providers to counsel parents and their children on healthy diet and activity behaviors [2, 4] . Their recommended counseling protocol is to (i) assess weight status, diet and activity levels; (ii) set an agenda; (iii) assess readiness to, confidence in, and importance of changing diet and activity patterns; (iv) summarize and probe for possible changes and provide positive feedback; and (v) set up a follow-up visit [4] .
A number of studies have identified approaches for pediatricians to apply to obesity prevention in accord with the recommended counseling protocol. Studies have examined the use of practice toolkits (e.g. prepared manuals, handouts, and Websites) and practice system changes as one approach to improving obesity prevention efforts [5] [6] [7] [8] [9] [10] [11] . The Maine Youth Overweight Collaborative (MYOC) implemented an obesity prevention intervention that included a practice toolkit to promote improvements in assessing body weight status and counseling families and youth aged 5-18 years about behavioral goals known as '5-2-1-0' (i.e. encouraging five servings of fruits and vegetables (FV) daily; limiting screen time to 2 h daily; 1 h of physical activity (PA) daily, and; avoiding sugar-sweetened beverages) [10] . Although this quasi-experimental study did not find differences in body mass index (BMI) zscores between the 9 treatment and 10 comparison practices [8] , a chart review of 600 patients found a significant increase in provider assessment of BMI from 38 to 94%. Less comprehensive studies have reported similar increases in BMI assessment [11, 12] . Nevertheless, the results suggest that the practice toolkits improved the rate of behavioral counseling in clinical practice [8, 10] .
A practice tool that has been used to encourage behavioral counseling about obesity prevention behaviors is the waiting room or pre-visit survey. These assessments are used to 'start the conversation' about healthy behaviors between provider and parent during a visit [7, 9, 10] . This approach has resulted in more conversations about weight, parental accuracy of overweight assessment and improvements in self-reported fruit and vegetable consumption, sugary drinks (SDs), unhealthy snacks and screen time [9] . The MYOC study implemented a one-page waiting room survey (5-2-1-0 screening tool) for parents and youth at the treatment sites. Chart reviews showed that 82% of these sites used the screening tool during the intervention period [10] . This study also found significantly higher rates of parent-reported counseling about health behaviors (e.g. FV) in the treatment compared with the comparison practice sites [10] . These studies suggests that pre-visit tools are feasible to implement and can positively influence the parent's and provider's perception of counseling efforts [7, 9, 10] .
There is limited evidence, however, that using a pre-visit survey can impact pediatric obesity trends [8] . Possible reasons may include barriers such as the amount of time to counsel during a patient visit, the providers' lack of self-efficacy in their ability to counsel [13, 14] , and/or providers perceptions that their counseling is futile or ineffective [15] . A few studies, mostly in adult primary care, have integrated pre-visit survey results into the patient's electronic health record (EHR) to support patient counseling [16] [17] [18] . Asking the patient questions prior to the visit has the potential to save time during the visit [17] . Additionally, the survey data have the potential to be used to generate theory-based, tailored feedback and behavior change information for the patient as well as support the providers' efforts to counsel the family. Tailored feedback has been used with success in adult health promotion programs for decades [19, 20] but not yet within pediatric primary care in order to support the provider-parent conversation about recommended obesity prevention behaviors during a well-child visit.
Tailored messages are those that are designed for a specific patient and use information about the patient, which is typically gathered from a questionnaire [21] . Tailored health communications require a computer-based system to generate tailored messages. A tailoring system requires data collection, a database, message library, algorithms used to select the appropriate messages, and a template used to present the message to the patient [21] .
Previous obesity prevention studies in children have used some combination of surveys and handouts that are usually generic, one-size-fits all. Generic patient education materials are easy to produce but less effective at changing health behaviors than tailored health messages [19, [22] [23] [24] . Most pediatric studies have relied on the provider's ability to analyze the pre-visit survey responses to inform how they counsel [7, 9, 10, 25] . No studies have used a pre-visit survey to generate a highly tailored, theory-based report to support pediatric providers' counseling about obesity prevention behaviors during the well-child visit. The present study evaluated the feasibility of a pediatric obesity prevention tailoring system to deliver theory-based, printed reports to parents during the well-child visit. A comprehensive set of criteria (see Table I ) was used to evaluate the feasibility [26] [27] [28] [29] [30] of this pilot study to determine its potential for a full-scale study.
Materials and methods

Participants
A volunteer sample of 28 parents or legal guardians (herein called parents) was enrolled from a list of Tailored communications for pediatric primary care parents at one pediatric primary care clinic in Central Massachusetts. The list was generated from the clinic's EHR database and included all children aged 4-10 years who were due for a wellchild visit in the next 2 months. Inclusion criteria were parents who were aged 18 years or older, selfidentified as the primary care giver of a child aged 4-10 years and planned to bring their child to the well-child visit.
Study design and procedures
This pilot study used a randomized controlled trial (RCT) design to assess the feasibility of implementing a tailored printed report in the context of a wellchild visit. Recruitment took place from April to August 2013. The research team met with the clinic staff prior to the start of the study and twice during the study to; explain the protocol, familiarize them with the handouts, and answer questions. Letters about the study were sent to parents about 4-8 weeks prior to their child's appointment. Parents were invited to contact the study office if they were interested. Parents who did not respond to the letter were called by a research assistant (RA) and screened for interest and eligibility. After obtaining verbal consent, the RA administered a baseline questionnaire. The last baseline question asked the parent about what 'topic' they would like to know more about PA, FV, television time (TV), SDs, 100% fruit juice (FJ) or no preference. Parents were randomly assigned to one of two conditions, 'Immediate' (receive tailored report during well-child) or 'Delayed' (receive report at the end of the study) using a statistician-generated, block randomization protocol. The block protocol aimed to equally distribute the parent-selected topic area between the two groups. Given the small sample size, the five topics were collapsed into three blocks (PA/ FV; TV/SD/FJ; no preference). The 'Immediate' group received the printed tailored feedback, Team Up for Health report, at the well-child visit. The 'Delayed' group received the report after completing the study.
All participants were met in the clinic waiting room on the day of the well-child visit to obtain written consent. Two copies of the tailored report were given to the front desk clinic staff member who was asked to deliver it to the child's pediatric provider before the visit. Use of the report during the visit was at the provider's discretion. A structured phone interview was administered within 48 h of the well-child visit (post assessment). A follow-up phone assessment occurred 4 weeks after the date of the well-child visit. Parents received gift cards for completing the baseline, post-and follow-up assessment ($15, $15 and $30, respectively). At the conclusion of the study, interviews were completed with the providers. This study was approved by the Institutional Review Board at UMass Boston. The extent to which the intervention is likely to be used (i.e. how much demand is likely to exist?) as measured by use rates, expressed interest or intention to use, fit within the organizational culture, perceived effects on the organization [27] Intervention
Tailored message system
The purpose of the tailored report was to assist parents in their efforts to support their children in achieving the recommended levels of healthy behaviors, which were based on the Expert Committee's recommendations [2] . Two theories, transtheoretical model (TTM) [31] and social cognitive theory (SCT) [32] , were used to informed the message content. The stages of change (SOC) from the TTM served as the overarching framework for how the messages were framed. The strategies to increase healthy behaviors were informed by SCT and included knowledge formation, increasing selfefficacy through verbal persuasion, encouragement of small steps for mastery experiences, and goal formation [32] . This study created a computer-based tailoring system, which included a message library [21] to generate the tailored report. The library contained sets of messages for each of the five behaviors (FV, TV, PA, SD and FJ). Parent-reported data from the baseline survey were used by the tailoring system to determine which set of messages were used to compile the tailored report. The tailoring variables were: the parent's SOC categorized as either Precontemplation (not ready), Contemplation (getting ready), Preparation (ready), Action, and Maintenance (in action for >6 months); parent's self-efficacy for helping their child meet the recommended level categorized as low, medium or high self-efficacy; and, the parent's perceived importance of their child engaging in the behavior categorized as low, medium or high. The parent-reported levels of their child's behavior (FV, TV, PA, SD and FJ) extracted from the baseline survey was also used in the tailored report.
The tailoring system was comprised of two components, the survey tool and a Web-based tailoring application. The survey tool used Research Data Capture [33] . The tailoring application used a relational database, which stored the participant data, tailoring logic, and the message library. It also included a set of software components to manage the data, logic flow and create and store the tailored reports.
Team Up for Health tailored report Figure 1 displays an example of a tailored report generated by the tailoring system. The report was a color-printed, four-page pamphlet (4.25 Â 5.5 inches). The cover page of the report was personalized by using the parent and child's name. The second page displayed a tailored table (see Fig. 1 ) that provided feedback about how well the child was doing in the five behaviors compared with these recommendations. This table was designed to provide general feedback in an easy-to-read format for both the parent and the provider. The third page of the report focused on one of the five behaviors only. This 'target' behavior was determined from the baseline survey question, 'Which topic would you like to know more about? Increasing physical activity or exercise, limiting TV, increasing FV, limiting FJ, limiting SDs, or no preference?' For those parents who did not have a preference, the target behavior was chosen by selecting the behavior in the Preparation SOC in efforts to support parents who were getting ready to make a change. However, if a parent did not report being in the Preparation SOC for any of the five behaviors, the behavior in the next highest pre-action stage (e.g. Contemplation) was selected and so forth. If no pre-action SOC was reported, then the report was written for any behavior in the Action SOC. However, if two or more behaviors were in the same SOC, then the target behavior was chosen using the following order: SD, PA, FV, TV and FJ. Three sections addressed the target behavior: (i) a general knowledge section; (ii) a tailored message to increase parent's self-efficacy and perceived importance of the behavior; and (iii) a set of SOCmatched strategies for the targeted behavior. The back page of the report prompted goal setting.
Measures
Children's diets were assessed with parent proxy reports at baseline and follow-up. Dietary intake was assessed with a modified Block Dietary Data Systems Kids Food Screener version 2 which asked about the number of days in the last week 39 items were consumed and the portion size eaten [34] . The screener provided estimates of FV cup Tailored communications for pediatric primary care [35] .
Physical activity was measured with a questionnaire that asked parents to report on whether their child participated in a list of twenty different physical activities, ranging from light to vigorous intensity, in the past 7 days, the number of days each activity was done and minutes each time [36] . A moderate correlation (r ¼ 0.52) with objectively measured physical activity has been reported [36] . Television viewing (TV) time was assessed with a 12-item measure of recreational time that asked parents to report the time their child spent in recreational activities during the previous day [37] . This measure has good test-retest reliability (r ¼ 0.94).
The baseline and follow-up survey included parental assessment of SOC and SE for helping their child meet recommended levels for each of the five behaviors. These measures have good construct validity [38, 39] . Cronbach's alpha for the SE scales range from 0.80 to 0.87 [39] . Additional questions included the parents' perceived importance of having their child meet the recommendations (e.g. 'how important is it to you that your child gets 60 minutes or more of physical activity every day?') was assessed using a five-point Likert scale ranging from 1 (not important) to 5 (extremely important). Demographic characteristics were assessed on the baseline survey while the child's date of birth and BMI were extracted from the EHR.
A 17-item acceptability questionnaire that used a five-point response option scale ranging from 1 (strongly disagree) to 5 (strongly agree) was used to evaluate the tailored report. Demand and implementation were evaluated by asking the parents if they recalled whether the provider received the report and if it was discussed during the visit. Provider interviews were asked similar questions to assess acceptability, demand and implementation (see Supplementary Appendix S1).
Analysis
Means, SDs and frequencies were used to describe the sample's characteristics. Change scores from baseline to follow-up were computed and independent t-tests were used to compare the between group change scores for the five behaviors. All t-tests were followed with a Mann-Whitney U test for nonparametric data because of the small sample size. IBM SPSS version 22 were used for analyses. Alpha level was set at P < 0.05. Figure 2 presents the recruitment, enrollment and retention data for the study. A total of 182 letters were mailed to parents of children aged 4-10 years who were due for a well-child visit. Only 15 (8%) parents proactively responded after receiving the letter, of whom 14 were interested in participating. In addition, there were 152 telephone attempts resulting in 58 (38%) contacted and 28 parents (48% of the 58) enrolled. About 7.3 and 6.4 parents were screened and enrolled per month, respectively. Table II displays the sample characteristics at baseline.
Results
Recruitment
Randomization
No family dropped out because of group assignment. Block randomization was successful in that each group included six parents in the PA/FV block, two in the TV/SD block and six in the no preference block.
Measurement and retention rates
Of the 28 randomized, one family was terminated after baseline but prior to the well-child visit because the well-child appointment was rescheduled to occur after the study period ended. Completion rates for the sample (n ¼ 27) were 85% (n ¼ 23) and 78% (n ¼ 21) for the post-and follow-up assessment, respectively. Completion and attrition rates were similar for both groups.
Tailored communications for pediatric primary care
Acceptability Table III displays the mean (SD) and mode of the parents' responses to the acceptability questionnaire. One hundred percent agreed that the report was easy to read, and had a professional look and provided trusted information. Only 56% agreed that the report helped them think of new ways to help their child. Further analysis showed that all five parents in the pre-action stages responded that the report helped them think of new ways to help their child compared with only one out of four parents in the action stages. The other three parents neither agreed nor disagreed that the report gave them new ideas.
Implementation
Eight out of ten parents recalled that their provider received the tailored report. The protocol used to deliver the report to the provider was modified from patient-delivered to staff-delivered after the Questions were rated on a five-point response option scale ranging from 1 (strongly disagree) to 5 (strongly agree). Note:
a BMI percentile was calculated for age and sex. Percentiles in the 5th to < 85th are considered normal/healthy, 85th to < 95th percentile are overweight, and ! 95th percentiles are obese.
Tailored communications for pediatric primary care first two participants. After this modification, there was one instance where the provider did not receive the report.
Demand
At the post assessment, 90% of the 'immediate group' reported that they kept the report and read it, an indication of interest and use. The two pediatric providers, who saw 95% of the sample, reported that the Team Up for Health Report fit into their practice flow, was easy to use, and was consistent and complementary with the usual care given during a well-child visit. The providers liked the usefulness of the report in that it provided a personalized tactile reference for counseling on healthy eating and activity. One provider would have preferred to have the report available in the clinic's EHR prior to the patient's visit. Both pediatricians scanned the reports into the EHR under the 'Care Plan and Goals' section.
Between group comparisons
Table IV displays group differences and effect sizes. There were significant group differences in the amount of change from baseline to follow-up for TV with the 'Immediate' group reducing the hours of TV viewed more than the 'Delayed' group (P < 0.05). Mann-Whitney U tests were in agreement with the independent t test results. The effect size estimates were small for fruit, medium for SD, and large for vegetable, FJ and TV using 0.2, 0.5 and 0.8 for small, medium and large effect. However, FJ was in the opposite direction than expected with the 'Delayed' group having a greater reduction in FJ than the 'Immediate' group.
Discussion
The present study evaluated the feasibility of a pediatric primary care obesity prevention intervention, a step that is highly recommended prior to performing a large scale trial [26] . The results suggest that a theory-based, tailored report delivered to parents during the well-child visit is feasible [26, 27] .
Satisfactory to excellent results were found in the seven areas outlined in Table I .
To these authors' knowledge, this is the first study to test the feasibility of using a pre-visit survey to generate a tailored, theory-based report for pediatric providers to use during a well-child visit. Similar obesity prevention interventions in pediatric primary care have not reported on feasibility to the extent provided in this study [5, 9, 10, 14] , especially recruitment, measurement, randomization and retention. A strength of this study is the RCT design. Typically, a one group pre-post design is used for feasibility studies, which cannot assess causal effects, historical biases or differential attrition. Although the sample size was too small to assess causality, between group differences resulted in a large effect size for TV and vegetables. These results point to where the intervention can be strengthened (i.e. PA, SD and FJ).
Recruiting and retaining an adequate sample size is essential to research. Moreover, recruitment can be especially challenging, time consuming and costly in pediatric primary care studies [40] , underscoring the importance of pilot studies. Telephone contact was made with 38% of the patient list and 48% of those were randomized. These rates are similar to those found in a pediatric primary care weight management study (e.g. 42 and 30%, respectively) [40] . The present study's retention rate (78%) was within range of similar primary care studies who have reported 60-84% at 1-month followup [9, 11, 41] .
Although a large majority of parents agreed that the tailored report was acceptable (88%) and nonjudgmental (89%), the latter may be of more importance. A non-judgmental approach has been found to increase patient engagement [42] and could potentially reduce parental resistance that can interfere with provider counseling [43] . Reducing perceived judgment may be especially imperative because the five behaviors targeted in this study can be sensitive topics for parents [42] . The stage-based approach may have helped reduce judgment, e.g. those who were not ready to change received messages that were encouraging yet empathic to their readiness to change. Importantly, 67% of the parents agreed J. A. Wright et al. that the report seemed like it was written for them, whereas only 22% of the parents agreed that the report did not speak to them. These data suggest that the messages were acceptable for the majority of parents.
The tailored report was designed to consider the fact that there are numerous preventive health care topics that providers are supposed to cover during a well-child visit. Provider feedback suggested that the report fit into their workflow and did not increase their workload. They emphasized that the content of the report supplemented what they usually discuss during a well-child visit. Eighty-eight percent of the parents recalled the report being discussed during the visit, a good indication of its acceptability, demand, and implementation. Although the tailored report was meant to support the provider's counseling about healthy behaviors during the well-child visit, sometimes other health and safety issues take priority leaving little time to discuss prevention topics. A potential strength of tailored reports, whether they are printed or electronic, is that parents receive written, individualized advice and strategies even if counseling does not occur. Future research is needed to determine the degree to which providers need to discuss the tailored reports with parents to effectively promote behavior change.
The present study had an implementation rate (80%) similar to the 5-2-1-0 screening tool used in the multi-site MYOC study [10] . Similar studies in which providers were asked to give participants handouts reported implementation rates of 34-43% [7, 11] and feasibility ratings of 6 out of 10 [25] . Previous studies have relied on the provider to read and analyze the screening tool during the visit, which requires the provider's time. In contrast, the Team Up for Health tailored report may have saved time by allowing the provider to quickly identify results and emphasize tailored messages of their choosing, which may have resulted in a higher implementation rate than previous studies.
This pilot study has a few limitations that should be considered when interpreting the results. As with most pilot studies, the small sample size limits the generalizability to other patient populations. The majority of the sample was white (92%) and married (64%) with a household income >$40 000 (57%). Additionally, the study did not exclude children based on weight status, which may have influenced the parents' response to messages about FV, TV, PA, SD and FJ. Healthy behaviors may be less of a priority for parents of normal weight children in comparison to those of obese children. Future studies should examine how including patients of all weight statuses influence the intervention's impact and fit within the pediatric practice.
Other caveats of the study include potential biases that may have influenced data collection. Evidence shows that children gain weight during the summer months at an accelerated rate, although it is not clear Tailored communications for pediatric primary care which behaviors are responsible [44] . Given that this study was conducted during the late spring and summer only, changes in the targeted behaviors may be from seasonal effects. Additionally, the study used only self-report measures which are known to result in biased estimation of dietary and activity behaviors. A year-long recruitment period to capture seasonal effects combined with objective measures (e.g. accelerometers, motion sensors) are needed to more accurately assess intervention effects.
In conclusion, the Team Up for Health pilot study was feasible. Additionally, the tailoring system created to generate the tailored reports has the potential to be scalable for larger clinical settings and could serve as a useful tool for researchers and practitioners. Although a full scale study is warranted to evaluate the potential efficacy of this tailored pediatric primary care intervention, the findings suggest that theory-based, tailored communications are feasible and have the potential to fit within a practice workflow and complement pediatric providers' counseling efforts to promote healthy behaviors.
Supplementary data
Supplementary data are available at HEAL online.
Funding
This work was supported by National Cancer Institute of the National Institutes of Health (K07CA113643). Clinical trial registration: NCT01768533.
